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ARTICLE XI -THE HESSIAN FLY, (Cecidomyia destructor), Say 
This is a small, dark colored, two winged fly, about one-eighth of an 
inch long and shaped much like the Wheat Midge, both belonging to the 
same order and family of insects. The male (Fig. 1) is more slender than 
the female (Fig. 2), which, when full of eggs, slightly resembles a diminu-
tive mosquito moderately full of blood. The life of the insect in the 
adult stage is short, the male dying soon after pairing and the female soon 
after oviposition. The egg (Fig. 3a) is about one fiftieth of an inch long, 
of a dull reddish color. The larva or maggot (Fig. 4b) is, when first hatched, 
of a nearly white color, with a tinge of red, but later they are very light 
green, clouded with white. The pupa (Fig. 4d) is formed under cover of 
the puparium (Fig. 3c) which last is known as the "flaxseed" stage, on ac· 
count of its resemblance to a flaxseed ,in form and color. This term is 
frequently used throughout this bulletin for the reason that the insect is 
best known under tUis nante and in this stage of development. 
The eggs are deposited by the female very soon after she hatches from 
the "flaxseed," on the upper side of the leaf, as a rule, as indicated in 
Fig. 5. This task is finished in a few days, after which she dies. The 
young hatching from the egg works its way down ward, beneath the sheath 
to its base. In the fall this is just above the roots below ground, as shown 
in Fig. 7a, but in spring they do not go below ground, as a rule, but stop 
at or near one of the lower joints. The effect of the· maggots on the 
young plants in the fall is fully illustrated in Fig. 7, an infested plant, and 
Fig. 8, showing one unaffected. This difference is further explained :in. 
the folbwing pages. 
It is proper to say here that this pest suffers much from the attacks. 
of several minute parasites, which attack and destroy it in both the egg 
and larval or maggot stage. These are small, usually dark colored, four-
winged insects, quite well illustrated by Fig. 6. 
Fig. 1. Fig 2. 
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~.of Figures.-Fig. 1, Hessian fly, male; Fig. 2, d1tto, female (both greatly 
enla.rged); Fig. 3 a, egg; Fig. 3 c, puparium or "flax seed"; F1g. 4 b, Ia:rva or m~ot; 
Fig. 4 d, pupa; Fig. 15, female, natul'al size, depositing eggs on leaf, Fig. 6, Ichneumon 
'tl&l'asite; Fig. 7, young wheat plant infested by Hessian fly, "flax seed" at a; Fig. 8, 
young wheat plant unaffected. Fig. 4 b, aftel' Riley. Figs 2, 4 d, after Burgt;Ss. Figs. 
1, 3 a,. 3 e and 6, after Packard. Figs. 7 and 8, original. 
]'ig. 7. 
Fig. s. 
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With a view of o:ffe.ring further relief to the farmer, Prof. C. V. Riley, 
Entomologist of the U. S. Department of A.griculture, has during the pa~t 
year imported frvm Engla:cd a fureign species of these parasites, some of 
which have, by his instruction, been turned loose in the fields in the 
vicinity of Columbus, with the hope that they will become established in 
the State. 
There has been much inquiry for information regarding the Hessian 
fly and its method of work, and, though an old pest of the wheat :field, I 
do not :find that 1t has ever been thoroughly treated in any publication 
freely and eas1ly accessible to Ohio farmers. I have, therefore, taken up 
the subJeCt 1n detail, and hope that this publ~cation will prove useful in 
U1e fnture. 
I wlBh to continue, here in Ohio, the investigations which I have been 
conducting in Indiana during the last seven years, with a view of learning 
the time, throughout the State, when wheat can be sown m the fa.ll, to best 
escape the attack of the fly, and I hope as soon as practicable to begin a 
series of ex.permental sewings throughout the State. Therefore, I ohall be 
thankful for any information or assistance which may be afforded me. 
EARLY HISTORY. 
Although the destructive character of this species had been well 
known for many years, the adult insect was not described until 1817. 
The popular term by which it is now universally known appears to have, 
either directly or indirectly, orginated w1th Col. George Morgan, of Pros-
pect, New Jersey,1 under the impression that they had been introduced 
into the country by the Hessian troops on Staten and Long Islands, in 
August, 1776. In a letter addressed to Sir John Temple, then Consul 
General for his Britannic Majesty in the United States, dated August 26, 
1788, Mr. Morgan said: 
"I have B&tisfied myself that the H.nan fly waa introduced. into America. by means 
of straw, made use of in packages or otherwise, landed on Long Island a.t an early period 
of the war. Ita :&.rst a.ppea.ra.nce waa in the neighborhoods of Sir W I.llia.m Howe's d.eba.rka-
tioD, and at Flatbuah.l." 
The correctness of this theory of introduction. has always been a. 
matter of contest. but be it true or not, th&first :retilly authentic account 
we ha.ve of the ravages of the pest, in Amencs, was in the immediate. 
vicinity of the locality where the landing of these troops occurred, and 
in the year 1779-three years after the event took place. Reports there 
are of the ravages of insects, said by the unscientific to be identical with 
the Hessian fly, many years earlier, but these lack authenticity, and when 
ll'eJIIIIIylVBlll& Mercury, June 8, September 14, 1781. 
I.Amerfean Fanner, 'VOL 7, p 151. 
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we take into consideration that over a century later at least four-fifths of 
the reports of the appearances and depredations of the :fly are to be ac-
cepted only after investigation, we may well exercise caution in acceptmg 
similar, early and vague reports. If, however, the pest was introduced 
at the time and place mentioned, it must have been brought in great num-
bers. A little over two years is a short time for even this pest to become 
seriously destructive over even a limited area, and at least as early as 1780 
or 1781 we find farmers in that vicinity adopting a yellow-bearded, Southern 
variety of wheat, which seemed to be less affected by the attacks of the 
fly. Its continued advance may be recorded as followg: Pennsylvania, 
1786; New Jersey, 1786, Virginia, 180t. ,* Lower Canada, 1805 to 1816; 
Maine, 1823 ; Michigan, 1837; W 1sconsin, Indtana and Ilhnois, 1844; 
Georgia, 1845 and 1846; Iowa and Minnesota, 1860; South Carolina and 
Kansas, 1871, and Cahfornia in 18853• I fail to find any definite record 
of the earliest appearances of the insect in Ohio. Dr. Chapman states that 
it occurred "west of the Allegheny mountains" in 1797, but does not say 
whether in Ohio or elsewhere. In the Report of the Commissioner of 
Patents, for the year 1848, p. 535, Mr. James D. Summers, of Troy town-
ship, Richland county1 makes the statement that he began to apply lime 
to seed wheat as a remedy for the fly, in the fall of 1840. Its oecurrence 
in 1797, in this State, seems doubtful, but it certainly must have reached 
here before 1840, the date usually g1ven for its first appearance. In fact, 
a letter received recently from all aged and very intelligent gentleman, 
Mr. Luke Smith Motte, of West ¥ilton, Miami county, Ohio, indicates a 
much earlier occurrence than has been previously recorded. Mr· Motte 
says: 
"My memory runs back nry clearly to 1815, and I well remember the plentiful 
harvest of 1820, when we used the hand s1ckle. and the reapers put on their overcoats to 
go out in to the :fields. The Hessian fly was he:e long before 1840. The :first we remember 
that farmers' attention was called to this 'fl.J in the wheat' was in 1824-5, or maybe a 
year previous. It seemed to spread rapidly, so tha.t farmers became watchful and cautioua 
in regard to time of sowing." 
OVIPOSITION. 
The habits and transformations of the Hessian fly in America seem 
to have been :first thoroughly studied by Dr. Isaac Chapman, who gave UB 
substantially the life history, as it is now understood, in a paper pubhshed 
' This 1s according to the chronologics.l table given m the Third Report of the U S Entomolo!ll 
cal Comm>bl!lOD, pp 2"..2 3 In the Procoedmgs of the Agncultuxal. So('nety of Albemarle (Va) as 
'pubh&hed m The .M.w-wan. Farmer, vol 1, pp 300-1, Mr James Barbour, of Barboursnlle, 0l'&llge Co , 
Va, states pomtedly that the Hessran fly :first appeared 1n that section and "matenally affected the 
crops" m 1798, and he very evrdently was ia.ml1Iru' w1th the msect oi wh1ch he wrote. 
ll Am. Nat, vol. XIX, p 716, 1885. 
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in 1797'. In 1841 there appeared three important contributions to the 
ltterature of the species, viz.: .A Brief Account of the Hessian Fly and 
its Parasites, by Edward C. Herrick~; the second by T. W. Harris6, and 
the third by Mr. Edward Ti1ghman1, who had also written on the subJeCt 
substlntially the same 21 yeats before. 
Mr. Herrick described the egg, and both he and Mr. Tilghman ob-
~;erved and recorded the method and place of oviposition, both stating 
that the eggs were placed on the upper s1des of the leaves in the long 
creases or furrows thereon. Prof. R1ley, however, recorCb8 the fa.ct thc1t 
this is not always the case, but that the spring brood of flies at least some-
times push their eggs under the sheath and between it and the straw. .As 
to the number of eggs placed at one timt>, Mr. James Worth stated that 
he had counted 208 eggs on a smgle lea.f 9 Mr. Herrick says that the 
number varies from one to thirty. Prof. Riley says the eggs are placed in 
irregular rows, ordinarily of :five or ten in each row. Prof. A. J. Cook, 
however, states that the female rarely deposits more than three eggs with-
out chang1Dg her position, and generally but one.10 He does not definitely 
state that no more are deposited on each leaf, but st:;~otes that "in case she 
lays but one it takes less than a f!Ua.rter of a minute and less than half a 
minute 1o lay three, when they are all laid without a change of position 
on the part of the fly. After laying she seems to draw in her ovipositor, 
soon to extend it again, at the same time crowding into it the one, two or 
three eggs that are next to be laid. She then flies to another leaf, alighting 
usually, not always. with her head toward the end of the leaf." 
NUMBER AND DEVELOPl\IENT OF BROODS. 
Dr • .A. S. Packard states thu.t as a general rule there are two broods of 
the :fly, the first laying their eggs late in April and in May, the second 
brood of flies ovipositing in .August, during September, snd a few early 
inOetober. OntheeamepageDr.Packard, underthehead: "Atbirdbrood 
may sometimes appear," cites the :finding of empty ":fl.a~eeds" in volun-
teer wheat in Miehiga.n in September, and in a foot note iS the statement 
that Mr. F. S. Sleeper saw flies oviP9siting as late as October 26, and also, 
in 1878, as early as in February. Mr. Herrick noted the occurrence of :flies 
in October, but supposed them to have evolved from pupre of the prtced-
• :Memoirs of the l'htladelphia Soc.ety for the Promotion of A.gneulture, vol. V. 
G A.m. Joni.'II. Sc1 ,13U, vol X:LI, pp.IM-58 
• lnJ. Ins .Mqs Ed., 1.841, pp. 421 'l!f1 
1 The C'tlltlv&tor, voL 8, p £2,1841, .Am Fa.rmer, vol II, p 235,1820. 
s N Y. Tribnne, Sept 12 1877, Third Rep u s. Ent. Comm , p. 211. 
• Amerlcau Farmer, voL Iti, p.lSS, Sept.,l.82l. 
10 The Hesli&n Fly, Lectlml, p. ?, 
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ing June. Mr. Hulick supposed adults found in Michigan during October 
to have emerged from pupre in volunteer wheat. Mr. Caleb S. Fuller, 
however, reared adults also in Michigan from wheat sown on .August 31, 
and Mr. Tilghman speaks of the appearance of flies in October in Queen 
Anne's county, Maryland, in a manner that would indicate thali it was of 
ordinary occurrence. 
:M:y own experiments, notes, and observations upon this insect ex• 
tend over a period of a little over six years, and while during that time 
it received little more attention than was given other wheat-destroying 
species, a considerable number of facts accumulated which, while not by 
any means clearing up all of the mysteries of the pest, nevertheless serve 
to throw some light on several obscure points. Unless otherwise stated, 
all of my observations and experiments herein recorded W<re carried on 
in the adjoining state of Indiana, extending from latitude 37° 50' to about 
41° 45' N.; 11 and with the exception of meteorological conditions as indi-
cated by what are known as Isothermal lines, the results will, I think, 
apply equally as well in Ohio as in Indiana. 
These experiments and observations were conducted almost exclu-
sively out of doors and very largely in the fields, as I consider indoor and 
breeding-cage observations on this species, exceJ>t for the purpose of secur-
mg specimens and parasites, of very doubtful value from an economic 
standpoint or as indicating its normal hab1ts. The observations have 
many ofthem been once and often twice substantiated. 
In ordinary seasons, and throughout the area above indicated, the 
statement made long ago by Dr. Isaac Chapman that the Hessian Fly is 
double brooded is true. While in the southern portion of the State the 
fa.ll brood of adults seem to appear some weeks later than in the northern 
part, nevertheless I have found but two destructive broods. Between 
these two broods, however, is a considerable mass of fluctuating indi-
viduals, the true position of which js rather anomalous '2 
At LaFayette, Ind., latitude 40° 27', (Oolumbw, Ohio, is lu.titude 40° 
N.) wheat plants were transferred from the fields to breeding cages AprilS, 
1890, and kept out of doors. The seed producing these plants had been 
sown the prE:ceding September 3. On April17 a. female emerged, and a 
male appearing soon after, these, on April 22, were both placed together 
on young growing wheat planted 1n a breeding cage, out of doors. From 
11 EJ:tracteil and revised from my Nport to the DepaTtm.ent of AgncultuTe for the year 1890 and 
pubhr.hed m Bull~tm23, Dl'VlSlon uf hntomolugy. 
a Dr F1tch states that the eggs of tho fall brood are depoSlted in the "!tate of New York earl:y1n 
September, and also lbat "thedepos t lS doubtless made later to the FOuth of u~ than ltlS herein 
New York" (~ Be,wrt) Mr I:dward T1lghman observed O'VlPOSltlon m Queen Ann1e'1 
Oounty, Maryland, about lat1tulle d'!0 to 89° SO', dunng the second week m October, and mentions 
it a11 of mua..l occurrence. (The ~1l<lolar, Mal/,1841) 
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these, adults were secured June 8. The attempt was made to follow the 
offspring of these, but failed on account of the wheat being killed by rust. 
On June 7, and also on the 14th, 1888, in the same locality, adults were 
observed ovipositing, the eggs being placed on the youngest and most 
tender shoots, and there was every evidence that these eggs developed 
through the larval to the "flaxseed" stage by early July. Besides, I have 
observed in the same locality late-growing shoots literally overrun with 
very young larvro on the 26th of June, and found larvre as late as the 
10th of July.13 
On October 16, 1887, Mr. W. S. Rath:ff, who made a great number of 
e:x:penments for me, near Richmond, Ind., (latitude 39° 51', and about the 
same as Springfield, Ohio,) secured adults from a small plot of wheat 
plants which appeared above the ground September 4. From a plant 
from this same plat that had been transplanted in doors, he secured an 
adult female 11 days earlier. In either of these cases with favorable 
weather the female could have sent her offspring into the wmter in the 
"flaxseed" state. Mr. Rathff also observed adults on July 10, 1887. At 
LaFayette, Ind., the same autumn, I saw females ovipositing on Novem-
ber 3, in a temperature of 64° F, among the plants. From a plat sown 
August 13, and which came up on the 17th, I obtained adults of both 
sexes on October 1, 44 days after the plants appeared and 48 days after 
sowing. That larvre, even though quite immature when winter begins, 
may survive till spring, has been demonstrated agam and again, and was 
especially true of the exceedingly mild winter of 1889-'90. In fact, by a 
series of so wings all stages of the insect can be produced in small numbers 
continually from .April to October, and by keeping a cage indoors I have 
produced adults in abundance in January . 
.J...s Dr. Lindeman, of Moscow, Russia, in his "Die Hessenfliege In 
Russlan.d," has well stated, the puparia are greatly influenced by environ-
ment, temperature, etc., and this is probably true of the other stages, larvre 
ofdifierent ages being, for all we know, influenced to a different degree. 
To these facts must be added another of considerable moment, viz., while 
nominally two brooded, "flaxseeds" collected by me in the spring of one 
year have lived over to the spring of the following year. This is also true 
of at least one of the parasites of the species. How far the number of these 
interlopers is augmented by a retarded development of greater or less 
extent it is impossible to say, but that there is an accession through this 
means there can be no ®u,bt. In fact, it would appear as though nature 
had in this way provided against the extinction of the species. 
llll'hes began to a.ppear on the fa.rm of Mr Jona.tha.n N Ra.vens, Shelter, Isl.a.nd tp, Suffolk 
County,Long Island, on the 16th of A.pril, 1787. (Ammcan Parmer, Vo' 7,p lf>3.) 
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It is true that observations during a single season, in a single locality. 
might produce apparently good evidence of a third brood, but a contin-
ued close study of the species in such locality will probably show it un-
founded. That these aberrant individuals may, under favorable condi-
tions, eollect or ''bunch" together in certain fields is probably true, but 
my own experience has been that the following year th1s irregularity will 
have dlsa.pplared or have been reduced to a minimum by the effect of the 
weather during midsummer and winter. On June 24, 1887, near 
Princeton, Indiana, latitude 38° 23' N , I found a field of wheat, sown 
about the first of the preceding November, literb.lly alive with larvre fr;:Jm 
one-fourth to nearly 01 quite full grown. There WE:re no pupre to speak 
of in this field at the time, but in other fields in the vicimty these wero 
abundant, but here there were no la.rvre to be found. At this date wheat 
harvest was at its height. The late sown field had evidently attracted 
the late-appealing adults of the fall before, and the1r progeny, living ove,. 
in this field, as delayed larvre, emerged correspondingly late m the spring, 
giving rise to the genera.tion of larvre observed by me. My reason for 
taking this view is that I have several times tned to draw off the spring 
brood of :flies by offering them young plants on which to oviposit, but 
have always failed, as they seemed to prefer tender shoots of older plants 
to the young plants themselves. In the fall this characteristic seems to 
be somewhat the reverse, although even then, if attacked after tillering, 
the tillers will be chosen instead of the main stem. The fall brood of 
adults is probably the migratory brood, and their power of deh'ICting 
wheat plaats is almost phenomenaL 
I have drawn them to a small plat of wheat sown in a seclud·~d cor-
ner of my garden, in the midst of town, fully haifa mile from any wheat 
fields. But, be this as it may, a second brood of larvre in June would be 
rather difficult to sustain, as the puparia of the earlier part of the month 
are known to remain in that stage until September. Neither have I been 
able to secure any better evidence of a bruod originating in volunteer 
wheat during July and August. Puparia are to be found every yearfrom 
one end of the state to the other in thil volunteer wheat, but here in 
Indiana I have never found these sufficiently numerous to imply a dis-
tinct brood. Professor Forbes and his assistants, working in Illinois, ap-
pear to have a greater confidence in this extra. brood than myself, although. 
as will appear further on, our experiments were carried on the one per 
fectly independent of the other, though only a few miles apart_!' 
-~----
l4 The idea of the!le add1twna.l broods is a. very old one, a.nd da.tes back to 1820, Mr James Worth 
he.vfng tha.t year observed the adult April 19, eggs, April 24, pupre, Ma.y 15, adults early in June• 
and on the 12th of same month all stages were observed. Adults were notwed :from the 15th of the 
followmg .August untll October, 8Jld aga.m November 25,and he reared them indom:s, December 26 
and February 20. In summing up the matter he says "!t me.y then be sa.id, that dm:mg the past 
year, (1820) there ha.ve been three complete broods &lld partia.lly a fourth." tAmerwan Farmer, Vol • 
.1II,p.18S, al8o loc.c:U.,p.213.] 
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My attention had been called to the condition of this field nea1 
Princeton, by Hon. Samuel Hargrove, a member of the State Board of 
Agnculture, who willingly agreed to further aid in the investigations by 
sowing for me plats of wheat at intervals of about two weeks, beginning 
as soon a8 possible after harvest. Being detained in Louisiana myself un-
til nearly the 1st of August and the weather being exceedingly dry, no 
plats were sown until August 4, 1887, followed by another on August 
22, and a third September 5. These were sown on one of Mr. Hargrove's 
farms, about 10 miles northeast of Princeton, about the latitude of 
Lawrence county, Ohio. 
The first two sowings, owing to the drouth, came up sparingly and 
about the same time. The third was also affected by drouth, and did 
not come up until about the 1st of October. These plats were sown along 
the lower edge of a high, rolhng stubble field, which had been too dry to 
plow, and in which I had found an abundance of ' flaxseeds" the preced-
ing June. 
These plats were examined by me on October 8. The two earlier-
sown had thrown up a good growth of plants, which had tillered finely, 
being along a low ravine-. On these plats I f)und a number of larvre, 
which were nearly or quite grown, and a less number of "flaxseeds," one of 
which was empty. Besides these, the plants were literally alive with very 
young larvre, so young in fact, that they had not yet lost theu redd1sh tint.· 
The third plat had sent up the normal number of plants, which were now 
in the second leaf. These plants had not appeared in time for the earlier 
deposited eggs, but were even more seriously infested by young larvre 
than the plants of the two earlier plats. One of the plants from the last 
plat is before me, and contains twenty-six young larvre, all of which must 
have hatched from the eggs only a. few days prior to my observations. 
Now, from whence did the progenitors of these young larvre originate? 
Most assuredly not from volunteer wheat, because there was none. Not 
from my earlier-sown plats, else these would have shown the effect. 
There are, it seems to me, but two other sources from which they* could 
h.ave come, viz., the stubble, which I know to have been invested, and 
~rassea, which we have no knowledge of the species affecting this side of 
the Rocky mountains. 
These plats were plowed up soon after examination, as I was afraid 
to allow them to stand thus, a. menace to the adjoining fields the follow-
ing spring, though the plants would have probably been destroyed pefore 
even a. small portion of the larvre matured. 
From all the information that I am able to gather, the usual time of ap-
pearance of the fall brood of adult flies in southern Indiana is the last por-
tion ofSE~:ptember, and fust days of October. This is, I believe, theopin· 
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ion ofthe most observing farmers, including Ron. J. Q. A. Seig, of Cory-
don, Harr son county, also a member of the State Board of Agriculture, 
who is as fam1lia.r wtth the e.1rlicr stages of the pest and its effect upon f.1ll 
wheat as I am myself. Mr. J P L·mden, of Sharp's M!lls, same county, 
stated tha.t wheat sown on 0-..)to~er 1, 1886, was damaged 50 per cent , 
while that sown on the 6th was mjured only 15 per cent. Mr. J. A. Bur-
ton, writing from Mitchell. Ltwrenc"county, Novemb>r24 1387, gave the 
results of h1s ex:ammatwn of wheat fields as follows: F1elds sown Septern-
ter 8, about one plant in 8 mfested, sown September15,aboutone plant in 
12; sown September 22, about one pla.nt in 50, and sown October 1, seem-
ingly free from inJury. The observat10ns of these gentlemen also coincide 
w1th my own, made in November, 1888, in Ha.rrison and Posey counties 
Therefore, from all the information which I have been able to gain, the best 
season for wheat sowing, to avoid the attacks of the Hessian fly in extreme 
southern Indiana, 1s soon after the 1st of October. Exactly how far 
northward this advice will apply I am unable t() say, but am inclined to 
think it would cover territory lying between latitude 38° and 39°, and 
possibly 39° 30', although near the northern limit it would probably be 
safe during ordinary years to sow soon after September 25. 
During the years 1887 and 1888 Mr. W. S. Ratliff made a lar5e num-
ber of V('ry careful observations, and sowed a series of plats of wheat on 
different dates near Richmond, Ind. In 1887 plats were sown August 5 
and 29, September 12 and 26. All of these plats were attacked and more 
or less injured except the last, which as late as Decembu 19 showed nc.t 
the least injury by the Hessian fly. Up to May 31, 1888, there was very 
little injury to this plat, and even on the above date there were very few 
larvre as compared with the number on the others. From this date on 
till July 11 the plats were all injured by black and red rusts, chinch bugs, 
and the wheat stem maggot, the greater injury appearing to fall upon thiE', 
so that at harvest, July 11, the last was the poorest of all in yield, that 
sown August 15 be in~ the best. The so wings of 1888 were as follows: 
September 6, 20; October 4, 22; November 1. On November 14: the :first 
plat was found to be infested by larvre of the Hess1an fly. During June, 
1889, Chinch bugs again attacked the plants growing on these plats, and 
th9 grain aphis seriously injured the later sown plats, so that at harvest 
July 5, t~ese latter were the poorest of all, the other three averaging abou' 
alike. All of these plats during both years had been sown in narrow 
strips among corn along one side, the remainder of the field being corn, 
and later also sown to wheat, thus bringing the latest-sown plats between 
those sown earliest and the entire field itself, as appeared to me making 
the severest test to which I could subject the several plats. The results, 
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while not oonsiusive or even entirely satisfactory, indicate that in that 
latitude about September 25 il', generally speaking, a good time to sow 
wheat to escape .fall attacks of the fly and winter killing. A series of 
plats sown for me by Mr. Miles Martin, of Marshall, Parke county, Ind., 
in very near the same latitude as Richmond, but neartr the western bor-
der of the State, gave rather more conclusive results, the sowings of Sep-
tember 22 being almost entirely exempt from the attack of the Hessian 
fly, while earlier plats were infested. 
In regard to my own observations at the Experiment Station at 
Lafayette, Indiana, I may state that I was never able to provoke a. 
disastrous attack of the pest, though there was nothing left undone which 
could possibly indooe the adult flies to oviposit at any time between 
March and December; and there is probably not a month between these 
dates during which the insect could not have been found in all of its 
stages. The two destructive broods, however, invariably appeared in the 
fields in May and September; in the latter case usually before the 20th. 
My own experimental sowings were rather more elaborate and ex-
tensive than those of any of my correspondents, comprising a number 
of varieties and extending over several months. Without going into 
details, the experiments and results may be summarized as follows: 
1887, plats comprising the varieties Michigan Amber, Clawson and Velvet 
Chaff; each one width of a grain drill twenty rods in length, were sown 
on the following dates: August 13, 27; September 10, 24; October 8, 
27; November 5, 19. The autumn was very dry, and the plants of the 
first six plats went into winter in poor condition, being very small, while 
the last two sowings did not come up until the following spring. The 
severe winter destroyed the plants I!O generally, that only the first three 
produced sufficient grain to pay for harvesting. Thefle wue also the only 
ones to suffer from the fall attack of the fly, the first producing adults 
October 1. Plat 8, was attacked ou the following June, and on the 26th 
was badly infested with young larvre, full grown b.rvre and puparia, the 
lat~r, the most numerous, were found on the 16th of July. The plats 
harvested produced a poor crop, but the Michigan Am8er ranked :first. 
Velvet Chaff second, and Clawson the poorest of all. 
The condition of the Hessian fly in these three plats, at the time Qf 
harvest, July 10, 1888, may be inferred from the result of examinations 
made on this date: 
Empty "fiaxPeeds" ••••••••••••••••• ....................... ...... ••••••••••••••••••••••••••• 15 
Con ts.ining healthy pup;:e or parasites................................................ 69 
Larv;:e ............... ................. ..... .................................................. 16 
Total............................................... ....................................... 100 
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August 3, the state of the insect in these same plats were a!l follo~s· 
Empty "flaxseeds".~·················································· .•..•••.••••••••••••• 53 
Containing healthy pupre and parasttes....................... .••••.• ••••••••••••••• 47 
Total.................................................................. . ........... , ...... 100 
The condition of the insect on September 1, as shown by examination 
of the stubble, is indicated below. 
Empty "fla.x~eeds" ... .. ........ ............ .............. .................... • ........... &5 
Healthy "Jl.a;x<,Peds".......................... ............................................. 28 Parasitized ' liaxseeds" ......... •• ••• ••••.••• .......... .. ................................. 17 
Total..................................................................................... 100 
Notwithstanding the per cent. of healthypuparia paseing the summer 
was small, there is little probability that many adult flies emerged. A 
. plat of the same dimensions was sown July 16, along one side of the :first 
three sown the previous fall, the plants of this last sowing coming up ten 
days later. This plat was closely watched. After July 17 only an 
occasional larva wa~ found on volunteer wheat and none of course on the 
latest sown plat. By August 4, plants had been destroyed by the combined 
influences of chinch bugs and dry weather, but a second plat has been 
sown adjoining, and the plants of this appeared above ground on August 
6. On September 4, 200 plants were examined and but two larvre were 
found thereon. A second examination of the same number of pla.nts 
from this plat, on September 15, revealed a small number of young larvre. 
A third examination of this plat on October 6 showed about 1 per cent. 
of the pla.nts to b'3 infested. Stubble from the three original plats, kept 
in breeding cages, out of doors, did not give adults until the 17th of 
September, although it is quite probable thatsomefewwere abroad before 
that date. It will be seen, however, that no great number could have 
emerged from the stubble, and the increase in the number of empty "flax-
seeds" between July 10 and September 1 is doubtless to be attributed to 
the development of parasites. This appears all the more probable, as I 
have repeatedly observed these parasites during July and August emerge 
in breeding cages, and at once begin to oviposit§in ''flaxseed" in the stubble 
from which they had themselves emerged. The percentage of healthy 
puparia reachi.Jlg September in ~~afety, however, was probably unusally 
small, as experiments on the same ground the following year did not 
suft'er near eo much from either fall or spring attacks. Another feature 
of these experiments is, that it strongly indicates that the larger per cent. 
of the parasites emexge prior to the 1st of August. Indeed, stubble from 
the entire length of the State, collected in June and placed in breeding 
out of doors at La Fayette, has indicated the truth of this. 
The sowings of 1888 were made on .August 30, September 18, October 
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3, 6. or these, only the first sown were attacked in the fall, that sown 
on September 18 being in the best condition the following July. During 
May, 1889, the plants of these plrts were found to be much less infested 
than some fidds a c:msiderable dxstance away, although such fields had 
been sown on oats stubble, while the ground on which my experiments 
were located was the same that had been used for this purpoae the previous 
year. 
The sowmgs of 1889 were continued on the same grounds, the plats 
being sown September 3-20, October 4:-18, November 4. The autumn 
attack was the most severe on the first plat, but the extremely mild fall and 
winter was so fa-vorable to the development of the flies that the spring 
attack was unuoually severe, and appeared to fall upon the three earlier 
sown plats with about equal force. The later sown plats, though the 
plants were much the younger, did not suffer so much, but these were 
very seriously affected by the weather during early spring. 
These experiments appeared to ind1cate that, in this latitude, while 
wheat sown as early as the last of August may under favorable conditions 
and during particular P:easons produce as good or even a better crop than 
when sown a.t a later date, yet such cases are the exception and not the 
rule; but that wheat sown as soon as possible after the 20th of September 
stands the best chance of evading the attacks of the fly and withstanding 
the unfavorable weather, the regular operations of the University farm 
during the last seven years certainly substantiate. It is the custom with 
the experiment farm, each year, to sow the regular field crop a.t this time, 
and in no case has severe injury been sustained from attacks of the Hessian 
fly. Fields on adjoining farms sown at earlier dates have frequently been 
seriously injured, although this ha.'3 not invariably followed. 
Another ser1es of experimental sowings was carried on for me by Hon. 
W. A. Banks, near La. Porte, Ind., about lat1tude 41° 35'. The :first aeries 
of these sowings was begun in August of 1887. The sowing& of 1888 
were not carried on under Mr. Banks' immediate supervision, and were of 
little Talue. No experiments were made in 1889, but a. well planned and 
carefully executed series were sown in the fall of 1890. The series of 1887, 
each of which comprised two widths of a. grain drill, extending along one 
side of the :field about 60 rods in length, the :first of which was sown on 
August 13, the plants appea.ring above ground within a. few days. The 
second sowing was on August 23; a. third on September 2, t'he fourth 
September 12, the fifth September 22, the sixth and last on October 7. 
These plats were visited by me on October 14, and their condition found 
to be as follows: The first was found to be infested by great numbers of 
larve a.nd puparia., some of the shells of the latter being empty, and the 
plants were seriously damaged. The seeond plat was even worse injured 
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than the first, and the third much worse than either of the others. The 
fourth appeared to be almost as badly infested as the third, but it had 
only partly tillered, and hence there was a better prospect for it to &throw 
up unaffected shoots. The fifth had not tillered, and was only very 
slightly infested, with very young larvre, while the sixth was not yet up. 
On April12, 1888, the plats were visited again. About 25 per cent. 
of the plants on the first three plats appeared to have survived. The 
fourth was apparently 50 per cent. better, the fifth was in almost as good 
shape as the fourth, while the sixth was backward, the plants being small 
and thin on the ground. 
The estimate yield, made by Mr. Banks at the time of harvest, on 
the basis of 20 bushels per acre as an average yield, was as follows: First 
plat, 50 per cent.; second, 50 per cent.; third, 6-5 per cent.; fourth, 90 per 
cent. ; :fifth, 70 per cent. The remainder of the field was sown on Sep-
tember 2, and shared in the destruction in common with plat 3. Another 
field at some distance from this was sown about September 20 and 
sustained no material injury. 
It will be observed that the first three plats were sown almost at the 
same time as the first three at La Fayette, yet stubble from the first three 
plata at La Porte, collected on September 2 and placed in a breeding cage 
beside another containing stubble from the first three at La Fayette, gave 
adult flies nearly a week earlier. In other words, the majority of the 
adults from Mr. Banks' plats emerged prior to September 15, while those 
from my own did not reach their maximum numbers until after the 15th, 
and from then on till the 25th. In both cases, however, a few stragglers 
emerged occasionally until early in October. As previously stated, the 
plata of 1888 were not properly sown, Mr. Banks not being able to attend 
to them himself; but a visit to the locality on November 8 revealed but 
very little injury to wheat which had been sown after the middle of 
September. 
The experiment plata of 1890 were sown September 1, 10, 20, 30. 
T1a.eae were examined late in October and fully substantiated the experi· 
menta of previous years. The sowing of September 1 was considerably 
injured, while that of the 10th was very seriously affected, as was also a 
large field adjoining sown but a day or two later. The sowing of Septem-
ber 20 was comparatively free from attack, while that sown September 30 
appeared to ha.ve almost entirely escaped i:rajury. 
The sixth and last aeries of experiments were made for me by Hon. 
J. N. Latta, at Haw Patch, Lagrange County, in about the eame latitude 
as La Porte. The sowinga were made in 1887, the first being dnlled on 
July 28, but owing to drouth the plants did not appear above ground 
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until about the 2~th of .August. The second plat was sown on August 
15, J>ut came up the same time as the first; the third, sown September 1, 
came up September 6; the fourth. sown September 12, came up September 
21; the fifth, sown September 24, came up the 28th; while the sixth and 
last was sown October 12, and did not come up until about the 20th 
These plats were examined by me on October 17; the first three and the 
last sown were very poor, the fourth and fifth promising a fair yield. A 
:field adjoining, sown on the same day as plat 5, did not suffer from the 
fly and produced nearly an average yield of 20 bushels per acre. The 
results of these meager experiments have, as a rule, proven correct in the 
fields of the farmers. I have not only observed this myself, but it has 
become well known in the locality that wheat sown before September 15 
a.nd after the 30th of the same month seldom produces a good crop, while 
that sown between the 15th and the 25th is the most likely to escape the 
attack of the Hessian fly, and, as a general thing, winters as well as that 
sown earlier, provided the sowing has been done properly. 
In summing up the results of this entire series of experiments, it 
eeems that while no exact date can be laid down for the appearing of the 
fall brood of fly in any precise locality, there is, notwithstanding, a. gradual 
delay in its appearance as we go from the north southward. In other 
words, there is here a characteristic element in the life history of the 
species which may be utilized by the farmer to his advantage. Fruit-
growers, I believe, estimate that in spring the season advances northward 
at the rate of about 12 miles per day. This would be a trifle less than 6 
days per degree of latitude. If farmers in extreme northern Indiana and 
southe:tn Michigan can sow their wheat with safety about the 12th to the 
15th of September (and we have demonstrated that the fall brood emerges 
la.rgely prio:t to the 15th), and farmers in extreme southern Indiana must 
delay sowing until after the first days of October, there must be a general 
aystem of retardation, which, if understood, may be used to advantage 
throughout the intervenin~ territory. 
Starting in southern Michigan on the 12th to 15th of September and 
passing 4 degrees south to the vicinity of Evansville, Ind., we should expect 
about the same condition of the Hessian fly during the first week of October. 
That is, if we pass the danger line about the second week of September in 
southern Michigan, we should expect to encounter it again in southern 
Indiana in the first or second week of October. A considerable correspond-
ence and my own experiments indicate that this is usually true. It is not 
to be supposed, however, that it is possible for me to give precise dates for 
given localities, as there is another element which is likely to :figure in these 
calculations, viz., elevation. It has been stated upon reliable authority 
that "an elevation of 350 feet is equal to 1 degrfle of cold in the mea.n 
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annual temperature, or 60 miles on the surface northward."* While we 
can hardly expect this to influence comparatively level countries, at least 
to any marked degree, extensive areas of high table-lands would be apt to 
show its effect more distinctly. There may also be some obscure influence 
peculiar to the natures of the different soils. 
It will be seen, therefore, that the experiments have fallen far short 
of settling the whole problem, yet it seems to me that they have been 
carried as far as profitable, and the matter is now in proper state to be 
taken up by the intelligent farmer, whose experimental plats are his fields. 
And it may be added that this is done with a feeling on my part that 
whatever of truth there may be in the matter will stand as a. nucleus 
a.bout which others may build, while whatever there may be of error will 
as surely disappear. 
THJC EFFECT OF THE LABV E ON THE PLANTS. 
The effect of the larvre, especially on the young plants, does not &p-
pear to be generally understood, and I have myself been able to verify 
eithE},J' the :figures or descriptions of Fitch and Packard, only in exceptional 
cases. The swollen bulb just above the roots in Fitch's figures gives but 
a. vague idea of the true appearance, while Packard's figure represents 
plants which have very evidently sprung from seeds only slightly covered 
by the soil. Besides, the former :figure only represents the condition of 
the plants long after the larvre have done their work, and the latter, aside 
from one shoot being shorter, gives no idea of the appearance of an in-
fested stem, as found in J:l.&ture, growing in the fields. The yellow color 
of the foliage-there is usually more brown than yellow about it-appears 
later, after the larvre are full-fed, and then it is largely, at least, confined 
to the younger leaves, the older ones, under whose sheaths thelarvre occur, 
are killed by the freezing weather of winter. In Circular No.2 of the 
.Agricultural Experiment Station of Purdue University I gave a represen· 
tation of an infested plant fresh from the field, drawn from nature, Fig. 7. 
The plant had been attacked soon after its appearance above ground and 
had not tillered. The leaves under these conditions are broader, darker 
green, more vertical and bunchy. The youngest leaf on a healthy plant 
as it unfolds and pushes upward is of a tubular form and spindle·shaped, 
as represented in Fig. 8, showing a. :Q.ealthy plant. In the case of an affected 
plant, the stem having been destroyed below ground, the spindle-shaped 
central leaf is always absent. The diiference between a healthy and in-
fested plant is shown by a comparison of figures. If a plant has already 
tillered, each of the identical laterals, as they are attacked, will begin to 
• Dr&per'i llltellectual DeTelopment of :&urope. llalpv :Brot., New York, reviled edition, 1'DL 1, 
p.a 
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take on the form and color above described. It is, therefore, not only 
possible to detect an infected plant without removing it from the ground, 
but also to determine the individual tiller infested. Now, while this 
feature of infested plants is so very clearly marked, at least after the larvoo 
are one-third grown, and from an economic standpoint of so much im· 
porta.nce that it is surprising that it should have been overlooked, yet I 
can not myself lay claim to the fact by right of discovery, as it was pointed 
out to me by a farmer in the autumn of 18841\ and was the outcome of 
circular No.1, issued in October, 1884, fwm Purdue University. It was 
only after testing the stability of this fea.ture in various fields, under 
widely different conditions, that I placed full reliance upon its permanency. 
An illustrated circular of inquiry, No.2, issued by myself during the fall 
of 1887, brought als~t a great number of replies, from among which I have 
selected the two following, because of their widely separated localities and 
the well-known ability of the writers: 
CriYDE1 N.Y., Deeem~r 9, 1887. 
D1A.l!. S:m: In rega.rd to the appearance of wheat plants infested with HEl68i&n fly, 
an4 aa illustrated a11d e:z:plained by Fig 3 of circular, I believe that it is corr\ct in the 
:main, especially the darker color possessed by infected plants over healthy plants, and 
this is, as you say, qmte different from the information glVen by F1tch and Packard; 
and you have published this quite constant and true form and cond1tion for the firllt 
time, I believe. I had noticed this somewhat a year ago, and in bunging up the 
destruction done by the ReBiian fly in a Grange meetmg, I found that a number of 
farmers reported thU! very condition, viz. : when nelds or parts of fields looked extra. 
dark colored and healthy, damage from the fly was to be apprehended there. Still, the 
yellow color came after a while, especially with early-sown winter wheat in a long 
autumn or the following spring. I think the spring 1trood are apt to select tillers. 
Truly. 
Prof. F. H. Wlll!STElt, 
w. L DEVEB.EA.U:J:. 
La Fa,ute, Ind. 
U:NIVEli81TY OJ' C.ALIFOBNU., CoLLEGE OF AGJtlctl'LTURE, 
BEBKELEY, December 15, 1887. 
D%ut Snt: Your favor of November 28. with circular relating to appeara.nee of 
grain infested with Hessian fly, received. The appearances you describe are qmte 
ehsTaeteristic of :ly-infested grain here, but it is not seen in the fall, for we do not have 
any grain a.bove ground at that time. The districts in which the fly is found in this 
State are of narrow area comparatively near the coast. In these parts it is not usual 
to sow grain until after the winter rains have wet the ground enough for plowing, and 
16 When thl.s cireuls:rwas published, I supposed I was the first to record and figure this difi'erence 
between healthy and aft'ected plant&. I now find that I was antlclpated by aoout li5 years The 
A.mencan Fa.1"!Mr, vol n, p. 174,1820, contauu an 1llustrat1on of both healthy and affected plants in 
-which this dif!'erence ts clearly shown by the e.rtmt, and while there was no !'eference to this <iilfe:r-
ence :In the text, in the I&IIle publicatJ.On, of .A..ngust 15, .1828 (vol V, p.l65), Mr Thomas Beesley, 
writiD,g from Cape Jl&y, AJ'II: "For the information of those that may not know how to find the fil' 
:In the fall, they 'Will look for the 11pe11n ihat are the darkest green and stand :rnoet u prlght." 
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sowing can some years be made as late as the last of February, and stlll do well. It 11 
better, however, both for the growth of the gram and baffirng of the :fly, to sow m Janu-
a:ry u the soll is 1n proper cond1t10n. For these reasons we do not find the flaxseeds 
until about the first of March, and then 1t Is that the gram assumes the feature you 
describe. It 1s a very bunchy growth, W1th very few yellow leaves and exceedmgly few 
seed stems thrown out On some of our plats there will not be a single stem, but the 
grain w1ll remam bunchy and low for weeks, and then w1ll turn yellow and dte as the 
dry "Beason comes on. On other plats there w1ll be a seed stem thrown out here and 
there,ll'lld e. few heads wlll ripen • 
.Suc'Q. is. WY m~oilect1on of the appearance of past crops. We do not intend to sow 
"'heat and harley ,this -,ear on our fiy-mfested gtonnd, but the pest may follow our 
so..kiig o'n s.notMr part: of the grounds, and rl it Will be of mterest to you, I w1ll watch 
1lllllf plmt!fttb.d smd:;tou $peclmetts. 
Youn very truly, 
E. J. WICXSOll' 
Prof F. M. WEBSTER 
If the SOil.:ts nch and the ,Plants are attacked. before they ha;ye til-
Iered,. thesEdast will be thrown out from tb.e rqots whl~ are not 1njured. 
These, i1 the fa1L be ve1:y f~vora.ble, ,and the winter does not commence 
too earl:y~ will often winte:~; through.a;nd produce stem-bearing heads the 
£allowing harvest. On tne other hand,. if the autumn be dty~ or the 
ground be frozen early in the season~ the crop wiU ,Proba.bl:y prove flo fail-
ure Th1s is the reason why some fields will present a. much b.etter 
appearance the following June, and give a much better yield than could 
haye beep anticipated from appearances during the fall. The practical 
value.o.f knowing ho.w t~ detect the iaf.ested plants readllr~ :i&rm that the 
de~ctl<Jn may be observed and tha damage estimated lo:r;tg befute the 
foliage turns brown or yellow, and the :fields be plowed JW Btnd mBO'Wn or 
allo:wed to :~:ema.in, as. the owneJ: judges best. If, De~S9Wn., it wC~Ulld.seem 
be~t to Teptow also. Mr. W. A. 'Olipha:nt, of Pilr;e co'Uiity, B'O'tlthem 
Indiana, writing me in the i'a.II of 1884, in reply to circular No. 1, stated 
that of "300 acres he b.a.d resown 200 acres after replowin~t and roo acJes 
without plowing .The fu:s1; yielded hlm 27i and the Ia.at 11 ebushels per 
acre. 
the popular notion in re~d to tlie etfect of.. Iarvm on the straw ls, 
eo far as I know, uauaJJY correcti. The year 1B90, 'ho'W~ver. w.as an ex-
ception, at least S() far as southem ~nd central Indiana. is concerned. . As 
far north. at least as La. Fayette the larvre of the spring brood were locafed 
ju'SL.above the :roots, an.d. the s.traw dl.d.not break .at the tow.eJI j !tints, as 
is usually the-ease, but either-1e:ll or-was blown over ftom the roots, the 
cuhn usuaiTy'bein~uninjured elsewhere. I observed tlrls to a very ti:i:nited 
extllm.t at Qxfor~ lndia.n.a, iD. 1881. In .fields abo~ La P~t.e, i,n the 
no:ttbern pMt ef the State, ftMle' of thi:s 16Wer attaek. c:Jf) the pllmt was 
n.a~i.ced., the larvae and later tn.e·puparia 'being invariably ;found.. Just ~hove 
some of the lower joints. Mr. James Fletcher, Dominion Entomologist 
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of Canada, reported at the meeting of the Entomological Club of the 
American Association for the Advancement of Science at Indianapolis, 
that the wheat about Ottawa, Canada, had this year suffered from the 
attacks of larvre of the spring brood in precisely the same manner as I 
had observed at La Fayette and southward. Quite a percentage of the 
pupre in the fields about La Porte were located so high up the stem as to 
render it probable that they would be carried away with the straw. As 
yet I have not found a good reason for this difference, but have a vague 
idea that the killing down oftheplantsduringtheprecedingMarchmight 
have had something to do with it, as this was less severe in the northern 
part of the State. 
THE EFFECT OF THE WEATHER ON THE DEVELOPMENT OF THE FALL BROOD. 
It is quite probable that some autumns are more favorable for the 
development of the insect than others, but just what the favorable in-
fluences are is not well understood. Mr. Ratliff, at Richrr..ond, saw an 
adult emerge from the pupa on October 16; the wheat which it infested 
appeared above ground on September 4. Between these two dates, Mr. 
Ratliff's notes give the following record of minimum temperatures through 
which the insect much have necessarily passed: 
Min. Temp 
September 23 (frost) ....... , ................................................................... 26° 
October i (lie;ht frost) ......................................................................... 26° 
October 11 (light frost) ......................................................................... 34° 
October 12 (light frost)............................ .. ....................................... 26° 
Octobar 14 (heavy frost) ....................................................................... 24° 
October 15 (frost) .......... ., ................................................................. 26° 
October 16 (ligh& frost) ....................................................................... 29° 
.Rains on September 11, 26, October 10. Total precipitation during September and 
October. 2 50 inches. 
At LaFayette, the same year, I found adults ovipositing oa Novem-
ber 3, but of the origin of these flies of course nothing was known. The 
temperature through which these must have passed, supposing the eggs 
from which they evolved were deposited after September 1, was as 
follows: 
Min. temp. 
September 23 ..................................................................................... 39° 
September 24 (first frost) ................................................................... 29° 
October 11...... ................................................... ................ ....... ..... .• 39° 
October !2 (frost) .............................................................................. 29° 
October 14 (frost) ............................................................................. 33° 
October 15 (frost) .............................................................................. 31° 
October 16 ..... . . . . ... .. ......... ......... ............... .. .. ... .... . ... ...... . .. • • ... . . ... .. . .. .. 38° 
October 19 (frost) ................ ,. ..... ,..J •••••• , ........................... , ...................... 81° 
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October 20 (light snow) ...................................................................... 37° 
October 21. ....................................................................................... 29° 
October 22 ....................................................................................... 21° 
October 25 (frost) ...................................... , ...................................... 19° 
October 26 (frost) ............................................................................. 2P 
October 27 (frost) ........................................................................ 21° 
October 28 (frost) ......................................................................... 28° 
October 29. .. .................................................................................. S3° 
October 30 (frost) .......................................................................... 19° 
October 81. ................................................................................... 28° 
November 1 (frost) ......................................................................... 28° 
November 2 (frost) ............................................................................ 36° 
November 3 (frost) ...................................................................... 32° 
Rail's on September 7, 13, 14, 22, 27, 28, 29, 30, October 3, 9, 10, 12, 23. Total rain-
fall, 4.64 inches. ' 
From this it will be observed that the adult .aies may emerge and 
oviposit under what we supposed to be very adverse circumstances. T~ 
what extent the eggs and young larvre are able to withstand such weather 
I have no facilities at present for demonstratin:. The major portion of 
the fall brood of flies, however, emerge during a more favorable per10d, 
and for meteorological aid against these we can only look to the dry, hot 
weather of July and August, though to the south a portion of September 
might be included. But the straggling individuals, which, as I have 
proved, may originate from stubble, volunteer, or even early sown 
grain, and which I myself can :find no satisfactory reason for not con-
sidering either the retarded or accelerated individuals of either one or the 
other or both broods, have it in their power to reproduce a considerable 
progeny, which, though of themselves not a serious menace to the crop, 
yet, added to those of the remainder of the forthcoming brood, greatly 
increase the probabilities of serious damage. For these a long mild 
autumn, extending info December, would appear to be exceedingly 
favorable as it would enable their progeny to enter winter in a compara-
tively hardy state, and probably produce late appearing larvre the follow-
ing year, simultaneously with or but little in advance of the progeny of the 
earlier appearing adults of spring. In other words, the one winters Mad-
vanced puparia or unemerged adults, the other as advanced larvre or 
newly formed puparia. It thus appears that while the autumn usually 
has little effect on the major portion of the fall brood, a mild October and 
November may emphasize the distructiveness of the pest. So far as ob-
served by me, a damp spring, even though a cold one, is also favorable to 
the development of the insect, while dry, hot summers areas unfavorable, 
and cause serious mortality to the earlier stages of the fall brood of adults. 
. 1·54. ,-OHiO EXPERIMENT STATION • 
PREVENTIVE MEASURES. 
-These may be noticed as follows: Sowing at. the proper time; burn-
ing the stubble; rotation of crops; sowing long, nar;ow pla.ts bi ]ate 
summer as baits; applyjng quick-acting fertilizers t.o seriously infC:ll!!ted 
fields in the fall in order to encourage attacked plants to throw up 1resh 
tillm.:s, and to increase the vigor of these that they mny .make sufticient 
growth to withstand the winter. · 
· None of the measures are original with me, and.in faci the most of 
them are as old as the histOiy of the species itself. There is certainly • 
much to be gained by the 'farmer in timing his sowi:pg so as to avoid the 
larger part of the fall injury, and if all farmers of a neighborhood would 
. ·sow-about the same time even a_serious out~reak: w.ould be so cllifused as 
to le8sen its injury: ~ . 
Burning the stubble after harvest, recommended as long ago as l '192; 
when it is practical to do so, is usually reoommended by .the majority of 
~ 1rl'i.ters. The plan is criticised by some authors on the plea th&t the . 
parasites are also destroyed, which, if ~owed to continue, would them-
_ielves overcome the :B.y, -This idea has always appeared to meto_be both 
theoretically and practiCally wrong. If only the normal number of.;,heat 
plants allowed-by nature to spring up und~r a perfectly natural envir()il· 
ment were produced, then the theory -would be Correct_,- beca'W!8 nailire , ·. 
· · .. woUld. then be working out her plans from the beprining. ·AI thtl ~ · 
emt hundreds of thousands ofplantsare produced W'here nature int6tt~. 
' but one. Her ·domain is invAded and her law defied at the beginning. 
The Hessian Fly is itself a parasite, the 'Wheat plant beilig its host, and 
· what we term its parasites ~ practically only secondarits: Iri.' the- He~ . 
sian Fly nature ha8 an efficient servant in controlling the wheat pl&nt, 
and the parasites d the former seem to be on guard to see that the auty 
is not overdone. Now we outmge ~ture and expect that sbo wiliupli~ld . 
wi by destroying these servants and permitting· ihe in~igldty ~,gQ o~; . 
With this state of aft'airs the American farmer has found that the Hessian 
Fly will be overcome by its pa.r&sites only temporarily, and. then. at the 
upense of a larger per eent of at least one crop. By b'ql'D.ing the· stubble 
we qestroy all of ~e pest and also ~umerous other_ enemies w.hic.b are to be --
found fn the fields.atthetime.. Some seasons, however, many ofthe :B.ax- · · 
a8eds were so situated that it ia doubtful if enough heat. would reach them ' 
to destroy all of them. f. 
.. . In a rotation of crop the adults are obliged to travel about in search 
. of the fields, and .there is a'greatet- cltance of their bi!ing destroyed wbilt 
·. taus engaged. This, however, has its exceptions, as we ~bserved. at ~ew · 
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Castle, about thirty miles northwest of Rwhmond, Ind., on November 17, 
1888. The whole field had been sown in standing corn, a portion of 1t 
about the 5th of September and the remamder considerably later. The 
early sown portion had been seriously attacked and at least 85 per cent. 
destroyed; the later sown portion was only slightly inJured, as was late 
sown wheat generally in the community. At the Ind1ana Experiment 
Station the plan of rotation is as follows: Corn one year, followed by 
oats one year, wheat one year, clover and grass two years. The wheat 
fields are then never seriously affected by the ravages of the Hessian fly. 
Sowing narrow strips across the fields, early in the fall, as decoys, was 
long ago strongly advocated by Dr. Fitch, but the advice has been, so far 
as I have observed, totally ignored by the farmer. While it is hardly pos-
sible to thus entrap the major part of the fall brood of larvre, it is certainly 
possible to entice to these plats the stragglers and interlopers, which we 
have shown to be capable of considerable injury. In this way the farmer 
can, in a measure, contmue the influences of summer and winter in 
sharply separating and defining the two broods In other words, while 
he can not eradicate the pest in this way, he can weaken its power to 
commit serious injury. It is very doubtful1fthe volunteer wheat, spring-
ing up after the wheat has been plowed, ~an be used as decoys, and if 
allowed to stand until the date of sowing the fields, these volunteer plants 
l!hould, by all means, be plowed under as deeply as practicable. Simply 
killing the plants will not do, as has been illustrated by the experience of 
Mr. Oliphant, previously cited, and by the observatiOns of Professor Forbes, 
of Tilinois.13 If volunteer wheat is allowed to stand at all, it should not 
be for over a fortnight. The proper time for sowing these decoys will 
probably vary with the latitude. For northern Ind1ana they should be 
sown during the latter part of August, and in the southern part of the 
State not later than the first week in September. To the north and south 
of this I have, as previously stated, no definite information as to the date 
of appearance of the fall brood of flies, and hence can not undertake to 
settle the date of sowing. These decoys should not be permitted to stand 
over four weeks at the farthest, and should be plowed very soon after the 
orop is sown, turping the infested plants under and thoroughly covering 
them. Simple cultivation whereby the plants are only killed, would 
probably only destroy a portion of the insects, the t'ull-grown larvre very 
likely going through the remainder of their transformatwns. 
The application of fertilizers is, I believe, in Ohio as well as Indiana 
confined to the poorer so:ils", and there more for its general effect on the 
1• Bulletin 3, State Ent , Ill., p. 48,1887, 
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crops than as against the effects of insects. The idea in late sowing is to 
retard the plants so that they do not appear until after the greater part of 
the fall brood of flies have appeared and d1ed, then to overcome tbt> dfect 
of this delay by aidmg the plants to make the gr<Jate~t possible growth 
before winter close'l in, which will the better enable them to withstand its 
rigors. In this duection, it would seem that the applicatiOn of prop<>r 
commercial fertilizers would pay by the effect upon the growing plan's, 
even though the land itself was not in actual want of such treatment. 
The applwatwn to a field which has previously been seriously damaged 
with a view of encouraging the throwing out of fresh tillers, is for :t-r.tcli-
eally the same purpose; and if there is a tendency to throw out the later 
shoots freely, if not too late in the season, many may be enabled to secure 
sufficient vigor to sustain them until spring. Whether it would be more 
profitable to plow and resow than to try to secure a crop fr01u the infested 
field by the aid of fertilizers is, of course, a question whiCh each farmer 
must decide for himself in accordance with the time of year and extent 
of injury already done. 
These measures are all of them practical and entail httle if any 
unusual expense. In fact, good farming presupposes that the most of them 
will be carried out as among~e essential elements of the business. Where 
clover is to follow wheat it of course precludes the burning of stubble or 
the destruction of volunteer plants, but it necessitates the rotation of crop, 
and decoys can be sown and the seeding delayed. It is hardly po-r,ible 
for a farmer to become so situated that he can not carry out some of the~e 
measures, and if this were done generally and every year, the Hessian 
fly would, in all probability, become of so little importance that it would 
cease to enter seriously inte the problem of successful wheat growing. 
There is another measure, which, if carried out, would tend to reduce 
the severity of the fall attack, in many cases. But the" perversity ofhun1an 
nature," will hardly permit of putting it into practice. I refer to a unan-
imity in time of sowing, whatever the date may be. If this were done 
the plants in all fields would appear above ground at about the same time, 
and serve to scatter the fly over so large an area, that, though numerous, 
they would work less injury than if confined to a few :til¥ds. If neighbor-
hoods or counties would unite in doing this, much of the present l<>ss by 
this pest would be saved. As it is, somebody is sure to sow at the wrong 
time, and thus the species is carried over in great numbers, to work injury 
the following year. 
In conclusion, permit me to make some suggestions as to seeding1 
even tho11gh it may appear beyond the pale of an entomologist. In the 
first place get'good seed. You can not grow healthy wheat plan"t97 that will 
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resist the attack of the fly or any other insect, by sowing shrunken, un-
healthy kernel~. If you wish fifty bushels <>f seed take them from out of 
a hundred, and take only the largest and best grain. Sowing late does 
not mean puttirg l'ff the preparation of the ground until the last day, 
and thm burr} mg in th.a crop. Plow early and do not bestow work 
grudgingly on your field Get a compact, smooth, well pulvexized seed 
bed at any cost, so that the seed wlll be evenly covered and not ona por-
tion covered s x mches deep and other portions one inch deep. Nothing 
will pa.y better than th1s. With every thing in readiness, wait patiently 
until the fly h·'J ~>rrerged, and, largely at leust, disappeared, then sow your 
grain as carefully a11d as well as you would if you were planting your last 
dollar. In ordmary seasons the sire (seed), with the assistance of mother 
earth, will give you~'> growth of sturdy1 hardy, thrifty plants that will 
have dodged the fly escaped the rust an-i willgointowinter in better condi-
tion than if sowr early and in a slip-shod manner. In the spring this 
grain will meet even a quite severe attark of the fly and the effect will 
partake more of that of the pruning knife than the sickle. Rich soil will 
of course have the advant.age, but if not rich do not abuse it because it is 
poor, as that is all the more reason for good culture. The army worm, 
which loves a rank growth, and. r·oss Hy, the wheat midge excepted, I 
know of no wheat destroying im,ect tha.t will not be placed at a disad-
vantage by this treatment. 
REMEDIES. 
After the fly has gained po<~EtesRion of a field, I know of no applica-
tion that can be made which w1ll destroy it. Doubtless pasturing the 
field, if early sown, will of•~n result in reducing the numbers of the pest, 
besides giving to the ground that compact, pulverized nature, which it should 
have had at the first. No doubt many Iarvre and "flaxseeds" by th1s means 
would be crushed, bnt very few would enter into the food of the animals 
grazing thereon, unless the plants were pulled up ooth stem and ro<>te. 
~UM~IARY. 
The Hessian fly is a small, two-winged fly about one-eighth of an ineh 
long and of a dusky color (see illu"~trations), and appears dunng May and 
June and again in September and Oct()l)er. The eggs ara deposited on 
the upper side of the leaves, ~tnd the yonng, aa soon ae they hatch, make 
their way down the plant, bP.hind the sheath, to near the lower jomts and 
there become imbedded in the so+r. part of the stem. Here they pass the 
winter and also the summer, in the former case in young wheat, and in 
the latter case in the stubble. 'r'b.e adults appear and the eggs are deposited 
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at dates varying with the latitude, being earlier in the fall to the notth-
ward and later to the southward. 
The preventives are, burning stubble, late sowing, rotation of crops. 
Pasturing early sown wheat in the fall may destroy many of the maggots 
and "flax~eds." 
F. J.lii WEBSTER, 
Co-mu/ting Entomologt~t 
